Indoxyl sulfate increases the gene expressions of TGF-beta 1, TIMP-1 and pro-alpha 1(I) collagen in uremic rat kidneys.
We recently reported that the serum levels of indoxyl sulfate, a dietary protein metabolite, are increased in both uremic rats and patients, and that the administration of indoxyl sulfate to uremic rats accelerates the progression of glomerular sclerosis. Thus, we hypothesize that the overload of protein metabolites such as indoxyl sulfate on nephrons promotes the progression of chronic renal failure (CRF). Recent studies revealed that tubulointerstitial injury is of equal or greater importance than glomerular sclerosis in determining whether progressive renal dysfunction will ensue in various renal diseases. In the present study, to clarify the role of indoxyl sulfate in the progression of CRF, the expressions of genes related to tubulointerstitial fibrosis such as transforming growth factor (TGF)-beta 1, tissue inhibitor of metalloproteinases (TIMP-1) and pro-alpha 1(I) collagen were examined in the renal cortex of 5/6-nephrectomized uremic rats given indoxyl sulfate. In the first experiment, the administration of indoxyl sulfate for five weeks significantly increased the mRNA levels of TGF-beta 1, TIMP-1 and pro-alpha 1(I) collagen in the uremic rats given indoxyl sulfate compared with the control uremic rats, accompanied by a significant decline in renal function and worsening of glomerular sclerosis. In the second experiment, the administration of indoxyl sulfate for 2.5 weeks also increased the expression of the mRNA levels with no significant decline in the renal function. In conclusion, these findings indicate that the overload of the protein metabolite indoxyl sulfate on remnant nephrons is involved in the increased bioactivity of TGF-beta 1 in uremic kidneys, which enhances the renal expression of TIMP-1 and type 1 collagen, leading to the progression of CRF.